Prevention and reversal of altered myocardial function in diabetic rats by insulin treatment.
Isolated perfused hearts from diabetic rats exhibit a decreased responsiveness to increasing work loads. However, the precise time point at which functional alterations occur is not clearly established. Previous observations in our laboratory have suggested that the alterations in myocardial function are not apparent at 30 days whereas they are clearly seen 100 days after streptozotocin-induced diabetes. We studied the cardiac function of 6-week diabetic rats using the isolated perfused heart preparation. The 6-week time period was found to be sufficient to cause depression of myocardial function in these animals. We also studied the effect of insulin treatment on myocardial performance of diabetic rats. Insulin treatment was initiated 3 days and 6 weeks after injection of streptozotocin (STZ). The treatment was continued for 6 and 4 weeks in the respective groups. Hearts from 6-week diabetic animals exhibited a depressed left ventricular developed pressure (LVDP) and positive and negative dP/dt at higher filling pressures when compared with 6-week control animals. However, the depression was not seen in the 6-week insulin-treated diabetic animals. Ten-week diabetic rat hearts also showed a depression of LVDP and positive and negative dP/dt when compared with 10-week controls. The group of animals that had been diabetic for 6 weeks and then treated for 4 weeks with insulin exhibited a reversal of the depressed myocardial function. These results demonstrate that depression of myocardial performance, which is evident 6 weeks after diabetes is induced, can be prevented if insulin treatment is initiated as the disease is induced. Further, insulin treatment is capable of reversing the abnormalities after they have occurred.